Materials
Undecaethylene glycol methyl ether and O-(2-Azidoethyl)undecaethylene glycol were obtained from Polypure (Norway). Carbonyldiimidazole (CDI), trityl chloride, diaminodecane, diaminoheptane, squaric acid dibutyl ester, DIPEA, CHCl 3 , DMSO, copper(II) sulfate, (+)-sodium L-ascorbate, acetic acid, tris(3-hydroxypropyltriazolylmethyl)amine (THPTA), 3-hydroxypicolinic acid, triethylamine, tris(hydroxymethyl)aminomethane (Tris base), boric acid, agarose, and Amicon Ultra 0.5 mL 3 kDa MWCO centrifugal filters were obtained from Sigma Aldrich. Ammonium citrate dibasic, sodium hydroxide and ethylenediaminetetraacetic acid (EDTA) were purchased from Fluka. 30% acrylamide/bis solution (19:1) and ammonium persulfate were obtained from Bio-Rad. N,N,N',N'-tetramethylethylenediamine (TEMED) and DNA loading buffer were purchased from Thermo Scientific. GelRed nucleic acid stain was obtained from Biotium. Single-stranded 5'-modified and unmodified oligonucleotides were purchased from Integrated DNA Technologies (IDT, Coralville, IA, USA). Carbon film coated 200 mesh copper TEM grids were obtained from Van Loenen Instruments (The Netherlands). Water was deionized prior to use. 
DNA Sequences

Instrumentation
Reverse-phase chromatography was performed on a Grace Reveleris X1 flash chromatography system equipped with a C18 silica column. DNA containing reactions were heated on an Eppendorf Thermomixer C. C-NMR spectra were recorded on a Bruker AV-850 instrument with chemical shifts reported to the residual solvent peak (CHCl 3 ). LC-MS analysis was performed on a Finnigan Surveyor HPLC system equipped with a Gemini C18 50 × 4.60 mm column (UV detection 200 -600 nm), coupled to a Finnigan LCQ Advantage Max mass spectrometer with ESI. Matrix-assisted laser desorption ionization-time-of-flight (MALDI-TOF)-MS spectra were acquired on a Bruker microflex LRF mass spectrometer in linear positive-ion mode using 3-hydroxypicolinic acid as a matrix on a ground steel target plate. Measurement of DNA concentration and thermal denaturation studies were recorded on a Cary 300 UV-Vis spectrophotometer equipped with a Peltier thermostatted cell holder, using 10 mm path length quartz cuvettes. Gel electrophoresis studies were performed either using a 20 x 20 cm standard horizontal electrophoresis unit for agarose gels or on a 8.3 x 7.3 cm Mini-PROTEAN Tetra Cell electrophoresis unit for PAGE gel were scanned using a Molecular Imager Gel Doc XR System. Zeta potential measurements were performed on a Malvern Nano-ZS using a reusable dip cell. Fluorescence quenching experiments were carried out on a Tecan Plate Reader Infinite M1000 using 96 well plates (PP Microplate, solid F-bottom (flat), chimney well). TEM images were acquired on a JEOL 1010 with an accelerating voltage of 60 kV equipped with a CCD camera.
Synthesis of SQ-C10-OEG-N 3 (1)
Carbonyldiimidazole (CDI) (186 mg, 1.14 mmol) was added to O-(2-Azidoethyl)undecaethylene glycol (545 mg, 0.95 mmol) and reacted neat at room temperature for one hour. Afterwards, CHCl 3 (1 mL) was added and the reaction was allowed to stir for another hour. N-trityl decanediamine 1 (474 mg, 1.14 mmol), DIPEA (0.33 mL, 1.91 mmol) and CHCl 3 (10 mL) were added to the reaction mixture and refluxed overnight. Both solvent and base were then removed under vacuum, and TFA (5 mL) was added and stirred for four hours at room temperature to remove the trityl protection group. The TFA was subsequently removed and CHCl 3 (10 mL), squaric acid dibutyl ester (247 µL, 1.15 mmol) and DIPEA (0.33 mL, 1.91 mmol) were added. This mixture was reacted overnight at room temperature and then purified using flash chromatography using a gradient of 10-90% ACN/H 2 O over 45 minutes on a C18 silica column. The product was concentrated by evaporation and lyophilized to obtain compound 1 as a white solid. 
Synthesis of Azido-SQ (SQ-Az)
Compound 1 (200 mg, 0.22 mmol) was dissolved in CHCl 3 (10 mL) and to this was added DIPEA (0.08 mL, 0.43 mmol) and diaminoheptane (14.1 mg, 0.11 mmol). The reaction was refluxed overnight while stirring and then purified using flash chromatography using a gradient of 10-90% ACN/H 2 O over 45 minutes on a C18 silica column. The product was concentrated by evaporation and lyophilized to obtain compound 2 as a white solid. 
Synthesis of SQ-DNA (SQ-D1, SQ-D2 and SQ-D1-2AP)
5'-functionalized hexynyl-D1, hexynyl-D2 or hexynyl-D1-2AP (20 nmol) was dissolved in deionized water (20 µL) and 2M triethylammonium acetate buffer at pH 7 (8.9 µL) was added. Compound SQ-Az (0.073 mg, 40 nmol) dissolved in DMSO (14.6 µL) and additional DMSO (54 µL) was added to the mixture. A mixture of THPTA (0.078 mg, 180 nmol) and CuSO 4 (0.026 mg, 160 nmol) dissolved in H 2 O (10.3 µL) was then added to the reaction mixture. Afterwards, sodium L-ascorbate (0.079 mg, 400 nmol) in H 2 O (20 µL) was added and the mixture was degassed with argon for 30 seconds. The reaction mixture was shaken at 50 °C for 4 hours and purified using Amicon Ultra 0.5 mL centrifugal filters with a MWCO of 3 kDa. 
MALDI-TOF-MS: SQ-D1
Gel Electrophoresis
Polyacrylamide gel electrophoresis (PAGE) (20%) was carried out at room temperature under non-denaturing conditions to monitor oligonucleotide functionalization and displacement reactions. For all samples, aliquots containing 50 ng DNA (calculated by the concentration of DNA inside the sample volume) were prepared by sample dilution in water and mixing with DNA-loading buffer. Gels were run in 1X TBE buffer for 1.5 h at 150 V and then stained using GelRed before imaging. Figure S2 . Polyacrylamide gel electrophoresis showing unmodified hexynyl-D1 and hexynyl-D2 (Lanes 1 and 2) and SQ supramolecular polymer-DNA conjugates SQ-D1 and SQ-D2 (Lanes 3 and 4) .
UV-Vis characterization of AuNP-DNA conjugates
The extent of DNA coupling on AuNPs was quantified by measuring the absorbance at 520 and 260 nm. The UV-Vis spectra were normalized with respect to the peak at 520 nm. Subsequently, the difference in absorbance between unconjugated and DNA-conjugated AuNPs at 260 nm was used to calculate the extent of DNA coupling to the AuNPs. In this way, the extent of functionalization was determined to be 24 (5 nm AuNPs) or 360 (15 nm AuNPs) per particle on average. Table S2 shows the different approaches tested for SQ-D1 incorporation into SQ supramolecular polymers. Compared to heat or sonication treatment, mixing the components in DMSO (90%) : H 2 O (10%) and subsequent freeze drying before rehydration in 0.1X PBS and supramolecular polymer formation shows the most negative zeta potential, indicative of most efficient incorporation of SQ-D1 into the fiber. DNA-SQ supramolecular polymers (containing 50 µM SQ, 0-5 mol% SQ-D1) were then prepared accordingly and left to stand for 24 hours. SQ supramolecular polymers functionalized with increasing concentrations of SQ-D1 show increasingly negative zeta potential, indicative of more incorporation of SQ-D1 into the supramolecular fibers ( Figure S1 ). All zeta potential experiments were performed in triplicate. 
Zeta potential measurements
SQ and SQ-DX supramolecular polymer mixing protocol
In general, a stock solution of SQ (500 µM, DMSO) was mixed with SQ-D1 (5 µM, H 2 O) or SQ-D2 (5 µM, H 2 O) and extra DMSO was added to obtain a DMSO / H 2 O ratio of 90 : 10. After 5 minutes, the samples were placed on the lyophilizer and once dried rehydrated in 1X PBS. The samples were then left to stand at room temperature for 24 hours to let the supramolecular polymers equilibrate before dilution into final experimental concentrations (typically 50 µM SQ, 0.5 µM SQ-D1 or SQ-D2).
Transmission Electron Microscopy (TEM)
TEM samples were prepared as described in Section 11 after 24 hours incubation. A 10 µL supramolecular polymer solution containing SQ (50 µM) and SQ-D1 (0.5 µM) or SQ-D1 and SQ-D2 (0.5 µM each) with and without AuNPs was pipetted onto a sheet of Parafilm. A carbon film coated copper grid (200 mesh) was placed on top for one minute and removed, followed by blotting of the excess liquid by a filter paper. The grid was washed three times by placing it on a fresh drop of water and again blotting away excess liquid. The samples were negatively stained using a 0.8% uranyl acetate solution for 15 minutes, followed by removal of the excess liquid by blotting and left to dry (30 minutes) before imaging. TEM images were acquired on a JEOL1010 with an accelerating voltage of 60 kV equipped with a CCD camera.
 For the 'Individual Write' experiments, SQ (50 µM) and SQ-D1 (0.5 µM) were mixed with Au15-D3 (25 nM) or SQ-D2 (0.5 µM) and were mixed with Au5-D4 (250 nM).  For the 'Multicomponent Write and Erase' experiments, SQ (50 µM), SQ-D1 (0.25 µM) and SQ-D2 (0.25 µM) were mixed with Au15-D3 (70 nM) and Au5-D4 (540 nM). DD5 was added in equimolar amounts to remove Au15-D3.  For the 'Write-Erase-Rewrite' experiments, SQ (50 µM) and SQ-D1 (0.5 µM) were mixed with Au15-D3 (25 nM) to write on the supramolecular polymer. DD5 was added in equimolar amounts to remove the 15nm AuNPs. Finally, Au3-D3 (125 nM) was added to rewrite on the supramolecular polymer (concentration SQ after rewrite: 25 µM). 
